Abstract. Let (R, m) be a commutative Noetherian local ring, and let I and J be two proper ideals of R. Let M be a non-zero finitely generated R−module. We investigate the top local cohomology module H dimM I,J (M ). We get some results about attached prime ideals of the local cohomology module H dimM
Introduction
Throughout this paper, let (R, m) be a commutative Noetherian local ring, and let I and J be two proper ideals of R.
As a generalization of the usual local cohomology modules, Takahashi, Yoshino and Yoshizawa [9] introduced the local cohomology modules with respect to a pair of ideals (I, J). To be more precise, let W (I, J) = {p ∈ Spec(R) | I n ⊆ p + J for some positive integer n}. Recall that for an R−module T , a prime ideal p of R is said to be an attached prime ideal of T if p = Ann R T/N for some submodule N of T . We denote the set of attached prime ideals of T by Att R T . When T has a secondary representation, this definition agrees with the usual definition of attached primes [7] .
Let M be a finitely generated R−module of dimension n. In 
Divaani-Aazar and Schenzel [5] extended the Lichtenbaum-Hartshorne Vanishing Theorem to finitely generated modules. More precisely, we suppose that (R, m) is local and that M is a finitely generated module with dimM = n. Then H 
Theorem 1.2. Suppose that (R, m) is a local ring of dimension n. Let I and J be two proper ideals of R. Then the following statements are equivalent:
(
Let M be a finitely generated R−module over a local ring (R, m). We have that H 
. Also, we give the generalized version of the Lichtenbaum-Hartshorne Vanishing Theorem for local cohomology modules of a finitely generated module with respect to a pair of ideals. Finally, we prove that
, which is a generalization of Hartshorne's result [6] .
The results
Let M be a finitely generated R−module. Let cd (I, J, M ) be the supremum of all integers r for which H 
(R/p). So we can assume that Ann R M = 0, and then dimR = n. Now we assume that
As the first consequence of Theorem 2.1, we have Theorem 2.2. Assume that (R, m) is local, and let M be a non-zero finitely generated R−module of dimension n. Then For a module T over a commutative ring S and X ⊆ Ass S T , there is a submodule T 1 of T such that Ass S T 1 = Ass S T \ X and Ass S T/T 1 = X (see [1, p. 263, Proposition 4] ). We will use this fact to get the following result. 
